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FORMULA FINANCING: ~ 
THE CONCEPT AND ITS APPLICATION TO THE 


NORTHWEST TERRITORIES 


Purpose of, Paper 


The current procedure for funding the Government 


.of the Northwest Territories is similar to that for individual 
eee cree Semen 
departments of the Federal Government in that it involves a 


detailed examination of the Territories' revenues and expendi- 








tures. at the lowest level. A deficit grant equal to the 
forecast difference between operating and maintenance expendi- 


tures and revenues is determined in this manner. 


The. problem with this approach is that 4: LS. not. 
consistent with the Northwest Territories' status as a 
Boyernment entity. Asa result, in June 1974, an Interdepart- 
mental Working Group was formed by the Interdepartmental 
Committee on Financial Relations with the Territorial Governments 
(IDC) to study the feasibility of using a so-called "formula 
financing" approach to determine the level of O&M expenditures 


to be taken into account when calculating the deficit grant. 
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The purpose of this paper is to explain what 


"formula financing" means and entails in this context. 


t if 
Concept of Formula Financing in the Present Context ho 


4 


The words "formula financing" no doubt imply a 


different meaning to different people. However, in the 






context of determining the O&M deficit grant to the Government 
of the Northwest Territories, the concept involves a technique 
for determining an breaks level of expenditure to be 
Compared with the forecast, level.of revenue.. In. this context, 
"formula financing” is not an Oe Sen ane budgeting technique. 
Indeed, it is part of a means of computing or determining a 


Major item of ‘revenue - an unconditional intergovernmental Le 


grant. 


Adoption of a formula financing procedure by Ene 








Nur Government would be_a significant step ; in the Constitutional 





evolution of the Territories. No longer would there be a 





line-by-line examination of the NWT's A Budget expenditures 
by the IDC; rather, the NWT would be able to plan these. 
expenditures alone, given revenues from its own sources and 


the Federal deficit grant. 
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Acceptance of formula financing does not, however, 
eliminate the need for budgeting. The formula would simply ow” 
meer a forecast’ level” of the A Budget operation and main- ue 
BR Dasma ives Por the New Year to be used in computing 
the deficit grant. Given the amount of the grant, the 
Northwest Territories' Government would then have to prepare 


ts*budget in the conventional manner. This involves alloca- 


be. 


-chingamong its services the total funds to be made available 
under the grant and from its own sources. 


eed 


; Lt cannot be emphasized too strongly that acceptancé 
ect a te financing approach means that the NWT, IAND, 
and the aie Se Board must be prepared to accept the total 
which arises from application of the formula - a total which 
undoubtedly will differ from that which would result from 


the current approach. This means that the NWT must plan and 


budget - its expenditures taking into account -the predetermined 
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a On the other hand, IAND and TBS must Serr: 
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a, Heys of Calculating Unconditional Intergovernmental Grants 


| one method of calculating the level of an uncondi- 
tional Pieendcvertmeteat grant vedo be ie to set the total 
Bean’ at some arbitrary figure or apply an arbitrary rate 
of growth to current year expenditure estimates. The latter 
is done, for example, in the Department of National Defence. 
Some flexibility might be instituted by basing the rate of 
growth on the change in a widely accepted general economic 
variable such as GNP. However, in either case, it is clear 
that such an arbitrary figure would not necessarily closely 
approximate the expected change in the Territorial Govern- 


| 
| 
ment's expenditures. 


Another method, which is. currently employed in 
Canada to determine revenue equalization grants to provincial 
governments, involves the use of an explicit objective 
formula to determine differentials in potential revenue 
yields as measured on a comparable basis. miter hie is ther 
based on these differentials. An effort to apply this 
formula to the NWI Government some years ago proved fruitless, 
essentially because the population range and economic structure 


of the Territories was too different from that of the provinces. 
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A third approach to calculating unconditional 
intergovernmental grants may be termed the "fiscal need" 
approach. Ideally, the theoretical or normative fiscal need 
of oer edi prene government should be computed and a grant 
made on this basis. However, for various reasons, both 
conceptual sate technical, and particularly because of the 
normative Whe Upesevanich are involved regarding the service. 


a __ = 
levels to be provided, it has been impossible to put this 


concept into practice. 


However, it is possible to consider fiscal need Py 


from a positive rather than a normative point of view. This 


a 
would involve forecasting expenditures on the basis of 


_ recent actual levels of expenditures and expected changes in 


the fundamental determinants of expenditures. 


Techniques of Forecasting Aggregate Expenditures 


~ 


Formula financing in the.present context, therefore, 


involves a highly aggregative forecasting technique. Forecasts 
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multiple regression analyses, Strict use of these methods 
requires historical data series, the longer the better, 

which have not been subjected to structural changes such as 
arise from changes in responsibilities of a given governmental 


unit and which do not exhibit a high degree of variance. 


The Menthe Territories' total operating expendi- 
. tures by major function for the period from 1957-58 to 1972- 
73 are shown in Table I. The year-to-year percentage Prance 
in expenditures on each of these senna is shown in Table 
II. The eight-fold increase in total pee Oe expenditures 


between 1967-68 and 1972-73 reflects the increasing responsi- 
| 


bilities being assumed by the Government of the Northwest 


Territories. These changes in responsibilities, together 


: Claudia Devita Scott has developed a model for forecasting 
local (municipal) government expenditures in which personnel 
expenditures are forecast using estimates of changes in the 
relevant population, salary, and level of service variables 
while non-personnel expenditures are forecast by regressing 
these expenditures on various independent variables over a 
given historical period (see Forecasting Local Government 
Spending (Washington: The Urban Institute, 1972)). The 
highly disaggregative nature of the Scott study, however, 
suggests that it is best utilized as a budgeting tool. 
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TABLE I = 
Government of the Northwest Territories 
Operating and Maintenance Expenditures 


- 1957-58 to 1972-73 
$ thousands 





















Education 





Adminis- , 
tration 


Local 
Government 


Health Social 


Development 


Industry & 
Development 


Total O&M 
Expenditure 






19,888 
16,315 
13,364 
7,465 
3,078 
22019 
1,867 
1,846 
1,687 
1,489 
1,391 
986 
649 
450 
316 





1962-63 
1961-62 
1960-61 
1959-60 
1958-59 
1957-58 











Iyame changed to economic and community development. 4 came as development services. 4 


2 


Includes health and hospital service. same as municipal affairs. 


Sincludes co-operative development plus others. Grncludes welfare. 


Scurce: Government of the Northwest Territories, Annual Report of Territorial Accounts and Annval Report of the Commissioner. 
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1972-43 
LIST T2 
1970-71 
1969-70 
LaO3— 69 
1967-68 
1966-67 
1965-66 
1964-65 
1963-64 
1962-63 
L361—62 
1960-61 
1959-60 
1958~59 


Source: 


TABLE II 

Government of the Northwest Territories 

. a Operating and Maintenance Expenditures 
Percentage Change from Previous Fiscal Year 


1.956459 fo 1LS72=73 


Percent 


Adminis- Local Social 
Education tration Government Development 


Calculated from the data in Table i, 


Industry & 
Development 


Total O&M 
Expenditure 
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with the wide year-to-year fluctuations which have been 

observed would appear to negate the use of methods based on 

the extrapolation of historical trends in order to forecast 

the appropriate level of expenditures to be taken into 

account when calculating the deficit grant. As a result, 

forecasts based on a formula which utilizes data for only : 


the most recent years may be necessary. 


There is a body of literature on ra = nee oe 
ment expenditures which, in order to overcome some of the 
problems caused by erratic time series, takes into account 
individually changes in the three basic components of any 


| 
. . 
expenditure. * These three basic components are: 


(1) a basic underlying workload component; 


(2) a price change component; and 





Some of the seminal conceptual and empirical work carried 

out in the United States on projecting state and local 
government expenditures has been carried out by Selma J. Mushkin 
and Gabrielle C. Lupo (see "Project '70: Projecting the 
State-Local Sector", Revenue Sharing and Its Alternatives: 
What Future for Fiscal Federalism?, prepared for the Sub- 
committee cn Fiscal Policy of the Joint Economic Committee, 
Congress of the United States, Volume III (Washington: 

U.S. Government Printing Office, 1967), 1367-1393). A refine- 
ment of the Mushkin approach may be found in Lawrence R. Kegan 
and George P. Roniger in "The Outlook for State and Local 
Finance", Fiscal Issues in the Future of Federalism, Supple- 
mentary Paper Number 23, (New York: Committee for Economic 


*Development, 1968). 
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(3) a residual or quality change component. 


In principle, under current: budgeting practices, 
the first two components determine the "A" budget while any 


‘quality or:level of service changes are included in the "B" 


budget. 


The simplest method of estimating the effect of 
changes in the basic underlying workload on changes in 
aggregate expenditures is to assume that the workload varies 
directly with changes in population. For example, using 
data for the NWT, the change in workload between 1971-72 and 


1973-74 would be calculated as follows: 


Population = Population (1973) = 38,000 = 1.086 
Workload Population (1971) 35,000 


Ratio 
In other words, the populaticn workload for the 


NWT increased by 8.6 percent during the two-year period 


considered. 
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Changes in forecast expenditures due to anticipated 
price changes may be calculated in the same manner as for 
changes in population. The relevant Paria on this case 
is fie estimated price index in the program forecast year 
divided by* the price index in the base year. Since no price 
index exists for expenditures on goods and services by the 
Northwest Territories' Government, the implicit price deflator 
for total government current expenditure on goods and services 
as noted-in the National Accounts must be used. On this 
Basis, the tchange in prices which occurred between 1971+72 


and 1973-74 was: 


Price = Price index (1973-74) = 196.5 = 1.143; 
Ratio Price. Index, (1971-72) Ld dnote 


that is, prices increased by 14.3 percent. 





? The deflation of government current expenditure on goods 
and services is essentially carried out in two broad 
segments: wages and salaries and other non-wage expen- 
diture. Wages and salaries in constant dollar terms are 
prepared by extrapolating the base year average wage or 
salary on the number of employees actively engaged in 
producing government goods and services. The series are 
separately prepared by level of government. Other govern- 
ment current (non-wage) expenditure is divided into non-:: 
defence and defence expenditures for deflation by the most 
appropriate price indices. The various deflated series are 
summed to obtain the total current dollar value of govern- 
ment current expenditure on goods and services. The 
aggregate current dollar value is then divided by the 
aggregate constant dollar value to yield the currently 
weighted implicit price index. 


i ows DA ak Z 
~ sfegze spéw-fon yetiso bas eoitsisa bas. 2oeew 
oan 936 emries ssilob onesenc roe @ iisi162 Sis eepswW 
a (aw syetevVs ib08y semi Srid pnisesiojastxe yd boxsqs 
 bepe 9 yleviios 2seyolqmo ol en ide no 
| s@o0tvise | ig tk 





ee 3 


Historical changes in the scope and quality of the 


total services provided by the Northwest Territories may be 


calculated as follows: 


(a) _ Calculate the ratio of total expenditures in the 
current period to total expenditures in the base 


period. 


(b) Calculate the relevant workload and price ratios - 


which are applicable to total expenditures. 


fc) | Divide the expenditure ratio by the product of the 
Want etme tions ratio tandstherprice sratio,to 


yield the scope and quality ratio; for example, 


Ove IM Pxp. £1973-74)) = | Workload x Price} » |Scope and 
(OPE Mex. CLo 7172) Ratio- Ratio Quality Ratio 


or 92,203 c + (1.086 x 1.143) 1.102 


67,470 
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It is clear that any errors or omissions in the 
calculation of the sopulation workload and price ratios will 
result in an equivalent but opposite error: in the scope and 
Paes ratio. 

The historical fluctuations which have taken place 
in the workload (in this case, population), price, and scope 
and quality ratios in regent years are shown in Table III. 
Most of the scope and quality fluctuations in the early 


years are due to changes in the responsibilities of the 


Northwest Territories’ Government. 


Total New Year O&M expenditures for the NWT may be 
forecast using the following formula (with the Past Year 


used as a base): 


Price | Scope & 
Expenditures (PY)| x |Workload (NY) | x |Index (NY) | x |Quality 
Workload (PY) Price Ratio 


Index (PY) 


= [Forecast Expenditures (ny) 













; wes ren Be et: | ; 
) eat steeimo.co axot*e yar’ dans, eats #2 3f 


" _ il cine 
F : : ee, in ee, b aes cate 
ETiw aoitgoa2u sorte brie ates Bat Es rye Fo 
= am V to _~ > wal. 2 * ' A ty 


tnaBa ont 2o nekis 


r Pp ¢ Ne ek Cee er ‘8 i a ~ P 
bis ScoDe 8n2 ae 4 “td ct +FS0aCG rus Soa fe yi upe mS ms 


j ¥ 
fF RY ARES yes bins 2 "ge ien wees 
s 
‘ > ‘ a ra | y* r 7 
Lan,’ oe i ~ > +» * + ~- 
- i 
* 
" § - » rae td b 
PI Lc fray ave | i i a bl [AILIOTE Ef sdf - 
tice © eye oe eet = 3 * * - Pe oo oem . « * oh tee bag: wake + nt oe ot 
a re * ‘ ey , twee A ' oo ; 3 . ; 7 . - . oA? 
+f 1 ic ee ry i. a i 4 a yf y | ES < 4 8 | ve ; i ho A £ baod 22OW inet 
ree Wie ee Pe a = * a aa ae bes a ee . : 4 , ne 
H 5 ¥ ; : ; 
tect ybbtes 
ed ‘ ‘ : d pnpeyiy ok eee é 
eta oe f¢ fi on ita fIS1L NL BOISE ¥ 
. 5 ; or? 
. ee ~ . ag’ zo 
: x h - >. »? 4 a ial ‘Sige eee Me ‘5 : . i ¥3 % ‘ ” i) bets Sqooa, C 
‘ ; * \ 
te Sh we . as oe ne * ‘= . ” ~ ” f When . 
“ * 
2 : 4 i “Be lwtit vad o> Seas a) Baws 
% . % é *e ¢* ; * ; net ie es 
a ~~» ¥ is “. 2% 
a ' 4 , : 
a 7 + 
3 ma t. m ‘ - 
4 : . on ravo0 ‘petra lie Ja 
* a ‘ ¥ 
2 : “5 ry ; e 
; : f a. 
: 2 : 4 & eg 
i so 4 ~ “ * : = z t 4 ; ~. * a baa 
* Pe 4 ‘ a, 
t 5 7 » d 
A . og oa Vou awe rod (20 SpesvY wot Ladoet 
~ + 9 Rowe : ; t a be ae Rs at : 
% é q 
4 ‘ = - 
~ nm it . » 
* . =f x hd A is Fs a * : : 1s ‘ i } ee 1S. Si 3 Pp: 
‘ oe ie ee ee ee Pe 
} 


‘ 
‘ 
bs ni ‘ . 
:. .. ae sdtsc yt. a ayy |: P aa | ; 
) ’ “2 teeub xe | fy) ¥ R - “ai ¥ Me) rit ra Ue. oe { 4) 


“ ; eo eat, | a — 

: ote B <5 | : a DE | (¥%) beol? zon _ 
%, * j - (Yt) ¥ mak } : Tp idee Seems t \ 
. iow pos a, ae " ; i 


(xvi) 2orditinagxs seszam] 









FY Bat Pers tee. Seu ae oo Rete 
+. " 


” 


Dy SC 
= ul ai ili 
ae . 





aa 


ars 74 92 203 
92 ).97 2-73 83,011 
P.1971-72 67,470 
32-40-71 56,985 
49.6970 3,236 
1968-69 1 4759 buat 
1967-68 LOU, 213 


-~ 14 - 


Table III 
Northwest Territories 
Total O & M Expenditures and 


Changes in Expenditures, Population, 


‘Prices, and Scope and Quality 





Changes from Previous Fiscal Year 






Total) “GM 











Year Expenditure” Population|Prices| Quality 








$ Thousands Percent 



































~ Amortization is not included. - we 
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At tile time the program forecast is.prepared in 
the. Spring of the Current Year, actual expenditure data up 
eo and incliting pes 1S avarlapvie. “Por*the Past ‘Year, 
expenditure data would be preliminary actual, with no actual 
data being .available for the Current Year. Since the formula 
could be applied ao YreLo a three-year "rorecast from :PY-1 
mo NY, a two-year forecast from PY to NY, or a one-year forecast 
from CY to NY, a trade-off must be made between the strength 
of the base year and the number of years over which a projection 


must be made. 


Forecasts of the future levels of those factors, 
such as population, which are deemed to constitute the 
public service workload; together with forecast price increases, 
are necessary in order to calculate the workload and price 
ratios, respectively. Then a decision must be made regarding 


the forecast scope and quality ratios. 
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If the formula is to be applied to estimate only 
the New. Year A budget expenditures 6£ the NWT, Current Year 
estimates must be used as a base since no historical A 


budget series exists. 


In this case, the formula becomes 





Price 

[sxpenaitures co) cap Wook Osc (Nya. x.) Index. (NY) 
Workload (CY) Price 

index (CY} 


= [Forecast Expenditures ony) | 





Use of a global formula requires that. decisions 
regarding the following items be made before the formula can 


become operational: 


(1) . the base year to be used in the formula; 


~ 


(2) the method of forecasting: 
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(a) population changes: 


e.g. (1) average of changes that have occurred 


over a given recent period; or 

(ii) a projected change obtained from an 
independent (that is, non-IAND, -NWT, 
-~TBS) source; 


(bb). peice Ghanges: 


e.g. (1) average of changes that have been 
observed over a given recent period; 


or 


(ii) a projected change obtained from an 


independent source; 
(c) scope and quality changes; 


(3) the date on which the formula is to be applied. 
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Hypothetical Examples Ni 


aS 


The Formula was examined by making some hypothetical 
calculations for. fiscal years 1972-73 and 1973-74. The two 
hypothetical calculations are shown in Tables IV and V, with 
data on the original NWT request, the amount included in the 
sinancial Agreement, and actual expenditures shown for . 

ceumpar ison. in. addition, the amounts which might be ac 
in 1974- 75 and 1975- 76 were this formula adopted by the NWT 
Government. are shown in Tables VI and VII.. It must be 
emphasized: that aly of ‘che examples ~ hypothetical in 
nature and that the population and price ratios used were 
based on an arbitrary choice of using the previous three- 
year average. They do not take into account any scope and 
quality increases, but these changes are footnoted. Were 
this formula adopted by the NWT, the technique of determining 
othe population and ‘price ratios to be used.would be decided 


sampon.. by the NWT, TAND, and the Program Branch of the TBS. 


Note: 
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Table IV 


~ 


Hypothetical Example of Formula Calculation For 


1972=73 
Calculation made as of March 1971. 
ae Inputs 
Population ratio = 1.044 (3-year average 


Price ratio = 1.068 (3-year average 


) 


) 


Base Year Expenditure Estimate (1971-72) = $69,248 


Comparison 


$,000 
Formula $71,232 
NWT Request . 79,563 
Financial Agreement 82,869 
Actual . 2 83,011 


+S a oh Budget Component of Actual Total 
2) Amortization is not included. 


3) Implicit scope and quality change = 


re 


$2.6 million 
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Table V 


Hypothetical Example of Formula Calculation for 


1973-74 
Calculation made as of March 1972. 
Data Inputs . 
Population ratio =» 1.052 Bene average) 


2.069 (3-year average) 


Price ratio 
Base Year Expenditure Estimate (1972-73) = $81,228 


Comparison 


$,000 


Formula $91,260 
NWI Request 7 7 89,882 
Financial Agreement 91,548 
Actual : 92,203 


Note:. 1) "B" Budget Component of-Actual Total = $802,000. 
2) ‘Amortization is not included. 
3) Implicit scope and quality change = 1.03%. 
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Table VI 


~ 


Hypothetical Example of Formula Calculation 
For *°1974-75 


Calculation made as Of March 1973. 

Sens Inputs 

Population ratio = 1.052 (3-year average) 
Price ratio = 1.059 (3-year average) 


Base Year Expenditure Estimate (1973-74) = $92,059 


Comparison 





$,000 
Formula Sho2 S54 
NWI Request . KhO&, BSS 
Financial Agreement 100,700 


~ 


AMOLrterZation is not included, 
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Table VII ‘ 


Hypothetical Example of Formula Calculation 


for 1975-76 
Calculation made as of March 1974. 


Data Inputs 


i 


- Population ratio = 1.049 (3-year average) 


1.066 (3-year average) 


Price ratio 


Base Year Expenditure Estimate (1974-75) = $102,486 


Comparison 





$,000 
Formula 2114 ,610 
NWT Request L120 407 
Financial Agreement Ti5y 162 


Note:. Amortization is not included..- 
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Conclusions 


The purpose of this paper was to outline what 
formula financing means within the context ‘of determining 
the level of NWT O&M expenditures to be taken into account 


when deciding upon the level of the Federal deficit grant. 


‘The global formula discussed in this paper is both 
comprehensible and flexible, since the method of determining 
forecast changes in the components included in the formula 
may be negotiated prior to geet annual application. The 
hypothetical examples of the use of the formula for various 
years (past, present, and future). suggest that the formula 
yields reascnaaee estimates and is, therefore, viable. “For 
these reasons, use of the global formula is worth considering 


‘as an alternative to the present A Budget review exercise. 
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